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The thrust produced by a T6 ion engine hollow cathode has been measured using a
target-based system, with argon, krypton and xenon as propellants, for discharge current
values of 5-25 A and a wide range of mass flow rates. The calculated values of specific
impulse, which are generally higher for lighter gases, are far in excess of those that could be
attributed to heating a gas to thermal equilibrium with the walls. This seems to suggest an
arcjet-like operation mechanism.
Nomenclature
b = beam width
D = target diameter
e = electron charge
E = Young’s modulus
F = thrust
g = acceleration of gravity at sea level
h = beam thickness
Isp = specific impulse
k = Boltzmann constant
L = beam length
m = atomic mass
m& = mass flow rate
P = optical path length
T = heavy-particle temperature
 = angular deflection
x = linear displacement
I. Introduction
OLLOW Cathodes (HCs) have been used for decades as electron emitters in various electric propulsion
applications. They have been extensively investigated and tested, demonstrating excellent performance and
durability, with tens of thousands of hours of successful operation. In spite of this, understanding and modelling of
the HC discharge physical mechanisms is still far from satisfactory1,2. Further investigations are therefore necessary.
In particular, even if the use of HCs as stand-alone thrusters has been proposed by various authors1, the thrust
generated by a HC has actually been measured only in one instance3, with a device, operating on mercury, quite
different from the present-day HCs. A thrust measurement system has therefore been developed, in order to evaluate
what thrust levels and specific impulses can be achieved in a diode configuration for a range of operating conditions.
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